Despite widespread attention, most previous papers have failed to test the real effects of equity-based compensation because of endogeneity. In this study, we collected data from the Chinese companies listed in the Shanghai and Shenzhen stock markets from 2006 to 2012. After controlling the problem of endogeneity and selection bias, the results show that equity incentives have no significant influence on improving firm performance. Moreover, these companies were more likely to propose an equity incentive plan when the executives expected that it would be easy to satisfy the vesting conditions. Based on these facts, equity incentives have become managerial rent-seeking for the executives in the Chinese stock market. This is certainly not fair for the investors in the stock market. This paper uses one new method to study the real effects of equity incentives and contributes to the research on the Chinese stock markets and their compensation structures.
Introduction
Equity incentives were first adopted by American firms. Based on the academic research on agency problems, many listed companies in the United States began to come up with equity incentive plans. From 1980 to 1994, the percentage of the salaries of chief executive officers(CEOs) that came from stock rewards increased by three times and six years later this number increased by another two times (Hall & Liebman, 1998) . According to Forbes (1998) , 40% of the senior management's income was paid by stock options.
Equity incentives are relatively new in China, because the Chinese stock market is only 25 years old. Most of the first listed companies were state-owned and their executives usually were government officers at the same time. It was not proper to give them high salaries through equity incentive plans due to the concern of corruption. As more and more private companies get listed, various compensation plans become practical. On December 31, 2005, the Chinese Securities Exchange Commission (SEC) announced Equity Incentive "Measures for the Administration of Listed Companies", which was a signal for Chinese listed companies to use equity incentives as a management tool. By 2013, 611 firms, a number that is almost one quarter of all the listed companies, had announced equity incentive plans. As shown in Figure1, the number of equity incentive plans has increased year by year. Many studies on this topic have provided positive results using data from the US stock market.
However, the US capital market has more than 100 years of history before stock options were adopted. It is a more mature market compared with the Chinese one. In the United States, there are more institutional investors and they can tell good plans from the bad ones. But in China, most investors are individuals and they have no advantages compared to institutional investors when it comes to digging up information. What's more, the SEC monitoring regulations are complete in the United States, but not in China. So the effects of equity incentives in China remain to be tested. the welfare group and the incentive group. By comparing the cumulative abnormal returns (CAR) of the two groups when they came up with their plans, he argued that some incentive plans by the Chinese listed companies were actually welfare bonuses for their executives. According to the studies above, if there were no strong market regulations, incentive plans cannot improve the financial performance of a company. On the contrary, it becomes one way to send out bonuses to the executives and do a benefits transfer. In other words, the executives seek managerial rent through equity incentives. Instead of relieving agency problem, this even makes it worse. To avoid this, the Chinese SEC announced three more regulations in May 2008.
The key to deciding whether an equity incentive plan is a bonus for the executives is to look at how the company set the vesting conditions. If the executives are aware or quite sure that the company's growth rate will be high in the next few years and they set a lower vesting condition compared to the real growth rate, then they are using the equity incentive plan to get personal benefits. Only growth beyond expectations can be seen as the result of incentive plans. So the incentive plans are actually the endogenous selective behavior of the listed companies. For academic studies, the most difficult part in studying an incentive plan's effects lies in judging the vesting conditions objectively and fairly.
In this study, we collected data from companies listed in the Chinese stock markets from 2006 to 2012, and we used growth predictions (Note 1) made by analysts to measure the expected growth rate. The results show that after controlling endogeneity, an incentive plan has no significant effect in improving firm performance.
The structure of this paper is as follows. In Section 2, we will review the important literature in this area. Section 3 describes the sample selection procedure and method. The empirical results and their interpretation are presented in Section 4. Section 5 summarizes the key findings.
Literature Review
Equity-based compensation is the product of agency theory. Many researchers believe that equity-based compensation gives managers the right incentive to maximize firm value. Jensen and Murphy (1990) suggested that managers will think as shareholders only when they become real shareholders. Equity-based compensation plays one important role, especially when the cost of monitoring the executive team is very high. Smith and Watts (1992) found that fast-growing firms use stock options more frequently. Because these companies change quickly, it is difficult to monitor the managers. Yermack (1995) provided further evidence for this. He argued that firms with more accounting noise terms in their financial statements were more likely to use equity incentive plans. Actually, relieving the agency problem is not the only reason for equity-based compensation. This kind of compensation plan can attract motivated managers (Oyer & Schaefer, 2005) and the firm can utilize the work of these managers without paying them a lot of cash right away (Core & Guay, 2001) . Only those contributing to the growth of the firm can enjoy the extra compensation from the rising of its stock price.
Top managers, like most individuals, are portrayed in the literature as being risk-averse. They will become more risk-averse as they get older, so they may drop out of some good projects to avoid making mistakes before their retirement (Lewellen, Wilbur, Loderer, & Martin, 1987) . Smith and Watts (1982) suggested that managers are www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 8, No. 4; likely to be short-sighted before their retirement. They will cut R&D to increase short-term profit. These behaviors will harm the firm in the long term. Tying managers' compensation to firm performance motivates them to make more value-maximizing decisions, and it relieves the problem of risk conflicts between shareholders and managers (Harris, Milton, & Raviv, 1979 ).
Income tax is also an important factor when firms decide to use stock options as compensation. The managers pay the income tax when they execute the option, not when they get the option, so equity-based compensation reduces their tax burden (Holland & Lewellen, 1962) .
Much empirical evidence has proven that equity-based compensation can improve firm performance. Kaplan (1989) suggested that firm performance improves after management buy-out (MBO). Mehran (1995) found that firm performance is positively related to the percentage of executive compensation that is equity-based. Tzioumis (2007) argued that equity incentive plans can promote return on equity (ROE) and return on assets (ROA). On the other hand, stock market investors usually have positive opinions about these plans, so a company's announcement that they will be using these plans is always accompanied with the rising of their stock price (Westphal, 1999) .
But the incentives provided by stock options have also been criticized. Stock options have become increasingly controversial. The recent accounting scandals at Enron, WorldCom, Global Crossing, and other companies have been linked to excessive risk taking and an excessive fixation on stock prices, both allegedly caused by the escalation in option grants (Cassidy, 2002; Madrick, 2003) . After more than tripling (after inflation) during the 1990s stock option explosion, the median total pay for CEOs in the S&P 500 remained relatively stagnant in the early 2000s, and indeed even declined during the 2008 Great Recession (Murphy, 2013 . The tax and accounting rules for stock options are always in progress, even in a mature market like the US stock market. For the emerging market in China, the market mechanism and monitoring regulations still need to be completed. In this situation, equity incentive plans are more likely to become a way to seek managerial rent.
Most previous studies on the Chinese stock market treated the choice of stock options as an exogenous variable. But Jensen and Meckling (1976) argued that ownership structure, executive compensation structure, and board composition are determined by each other and by the nature of a firm's business (e.g., business risk, the nature of real assets, cash flow pattern, and firm size).This means the choice is actually endogenous.
This paper takes the relationship between firms' characteristics and compensation structures into consideration, and treats the choice of an incentive plan as an endogenous variable to test its real effects on firm performance. What's more, we invent the variable, predicted growth, to measure the expected real growth. In this way, we can test our hypothesis about whether a firm proposes an equity incentive plan when its executives expect a high growth rate. This paper contributes to the research on the Chinese stock markets and their compensation structures.
The Model and Data Processing

The Model
Most of the previous research used ordinary least square (OLS) to test the effects of equity incentive plans on firm performance. This model can be described as follows:
Y is the dependent variable, namely, the financial performance of the listed companies, usually represented by ROE or ROA. STK_OPT is a dummy variable that stands for whether a company has an incentive plan or not.
Control represents all the control variables.
But whether a company uses equity incentives is actually one choice they make according to the situations their company is facing. This means that proposing or not proposing an incentive plan is actually self-selection behavior on the part of the executives. So if we use model (1), there will be selection bias. In order to resolve this problem, we can use the two-stage "treatment effects" model (Greene, 2003) .
First, we use the probit model to inspect what kind of company is more likely to use equity incentive plans.
P(STK_OPT=1)=G(a+bZ+e)
Z represents all the variables that affect the probability of using an incentive plan. e is the random disturbance term. We can get the inverse Mills ratio in model (2) Lennox, Francis, and Wang (2012) pointed out that many studies neglected the identification problem of model (2) and (3) when they used this method. Actually, if we do not have enough economic reasons, all the control variables except for the inverse mills ratio in model (3) should be included in model (2). At the same time, there must be one exogenous variable that has no effect on Y in model (2) to guarantee the identification of the whole system.
In this study, we chose analysts' predictions as the exogenous variable in model (2). These predictions will have no effect on the real performance of the firms, but they do reflect the phase that the listed companies are now in. If the companies come up with incentive plans to give bonuses or additional welfare to the executives, they usually tend to do this when the predicted growth rate is high. In this situation, it is easy to satisfy the vesting conditions. From an economic aspect, the prediction of the growth rate can do nothing to the real growth rate, but if the executives do propose an incentive plan according to the expected growth rate, we will see that the probability a firm uses an incentive plan is positively related to the growth rate predicted by the analysts. So the variable we chose meets our requirement for an exogenous variable.
Data and Variables
Most of the data used in this study came from the databases RESSET and CSMAR (Note 2). To guarantee the quality of the data, we also checked the related announcements of the listed companies. After comparing the announcement dates and vesting conditions with those we got from the database, we are confident that the data are reliable. Because the accounting data of Chinese listed financial companies are quite different from other Chinese listed firms, we decided to exclude all financial companies from our study. Considering that institutional investors (security companies) have a short history in China and many companies were not covered by their analysts, but analysts' predictions are necessary for the model, we dropped all the companies that were not covered by the security companies. Finally, we got 7623 samples from the 7 years, and 450 companies, which is around 20% of all the listed companies that have announced equity incentive plans.
We took ROA and ROE to measure the performance of one firm, which is a popular approach in many classical papers. All the key variables are shown in Table 1 . 
Empirical Results
Descriptive Analysis
First, we divided all the companies into two parts by the dummy variable STK_OPT to get some descriptive analysis. The results are shown in Table 2 . For convenience, we called the companies with an incentive plan the test group, namely STK_OPT=1, and the companies without an incentive plan the control group, namely, STK_OPT=0.
From Table 2 , we can tell that the ROA and ROE of the test group are 6.8% and 11.5%, respectively. This is www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 8, No. 4; 2016 obviously a higher level than the control group, whose ROA and ROE are 5.1% and 9.3%, respectively. We noticed that the average predicted growth rate of the test group is 35% and for the control group, it is 29%. This may imply our hypothesis that companies tend to come up with an incentive plan when there is a high growth expectation. There is no obvious difference in asset size between the two groups. The debt ratio of the test group is 38%, which is 8% lower than the control group. The debt ratio is one variable that measures the cash flow of one firm. So this may tell us that cash flow is also a key consideration when firms provide one incentive plan. The stock share that the largest shareholder holds in the test group is 36%, and the whole test group holds 38%. The probability for the CEO and chairman to be one person is higher in the test group. This may imply that the impact of the executives on the board is also one key variable for having an incentive plan or not. And private firms are more likely to have an incentive plan. What's more, the average age of the executives is lower in the test group. This is not quite consistent with the classical papers. 
The Regression
The OLS Model
The results of the OLS model tell us the impact of the incentive plan on the firm's performance without considering endogeneity. In this study, we used ROE and ROA to measure the performance of a firm, and we referred to some of the classical literature in this area to choose variables as our control variables. The results are shown in Table 3 .
When we use ROE as our dependent variable, R 2 is 18.33%. And when we use ROA as our dependent variable, R 2 is 36.12%. This means that the explanatory power of our model is relatively good.
According to the regression, we find that revenue is positively related to financial performance and negatively related to asset size. A higher debt ratio will harm the financial performance of a firm. And a company with a higher market to book ratio usually has a better financial performance, because a higher MB ratio implies that the firm is in a new industry and the investors are positive about its future. The coefficient of IND is significantly negative. This means that the independence of a firm's board cannot promote its financial performance. If the CEO and the chairman of the board is the same person, the financial performance is worse than when they are not. Higher average age also implies worse performance. For the variable, share, when ROE is used as the dependent variable, it is significant at the5% level. But when ROA is used, it is not significant.
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Actually, the variable we are most concerned within Table 3 is STK_OPT. STK_OPT is significantly positive at the1% level no matter whether ROE or ROA is used as the dependent variable. If one firm has an incentive plan, the ROA will be promoted by 0.67% and its ROE will be promoted by 1.4%. Along with the descriptive analysis in Table 2 , this is actually a very big promotion. This result is the most important reason for firms to defend their incentive plans. Also, based on this, many researchers think an equity incentive plan is a good management tool. But just as this paper said before, this model has a big problem with endogeneity. Whether a firm comes up with an incentive plan or not is a decision they make based on the situation of their firm. So STK_OPT cannot be treated as an exogenous variable. The results of the OLS model are not consistent and validated. So we need the two-stage "treatment effects" model to solve this problem.
Two-Stage "Treatment Effects" Model
As we said in Section 3, we used this model to solve the problem of endogeneity. We have mentioned the requirement for the exogenous variable. And in this study, we took the revenue growth rate predicted by the analysts (GROWTH_PRE) as our variable. The announcement of an incentive plan can affect the analysts' predictions, so we only chose the predictions made before the announcement date. The results of model (2) and model (3) are shown in Table 4 .
Model (2) is a probit model, and its R 2 is 8.65%. Since the dependent variable is a dummy variable, the explanatory power of this model is also acceptable. In this model, the most important thing we are concerned about is whether the listed firms create incentive plans according to the expected growth. And we can see that the variable GROWTH_PRE is significant at the5% level. Since the predictions made by the analysts are exogenous and they stand for the expectations of the investors for the company, this result proves our hypothesis. The executives know the inner information of the company, so they tend to come up with an incentive plan when they expect a higher growth rate.
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Most of the independent variables in the OLS model are significant in the probit model. Just as Lennox, Francis, and Wang (2012) said in their paper, unless we have enough economic reasons, all the variables in the second stage should be put in the probit model.
The regression of the second stage tells us the real effect of the equity incentive plan after controlling the problem of endogeneity and selection bias. First, we pay attention to the explanatory variable, STK_OPT. In Table 4 , we can see that STK_OPT is no longer significant, no matter whether we use ROE or ROA as the explained variable. Compared with the result in Table 3 , the two-stage "treatment effects" model gives out an obviously different result (in Table 3 , STK_OPT is significantly positive). The regression has proved our hypothesis that a company tends to come up with an incentive plan based on the expectations they have about the growth of the company. In this way, the incentive plan actually does nothing to promote the financial performance of the company, since all the growth has been expected.
Comparing the other variables except for STK_OPT in Tables 3 and 4 , their numbers and significance levels are almost the same. This also provides evidence that STK_OPT is endogenous and the other control variables are not.
According to the facts above, we believe many Chinese listed companies created incentive plans based on their expected growth rate. These plans actually have no use at all, since all growth has been expected. In other words, the companies can achieve those vesting conditions even without the incentive plans at all. In this way, the incentive plans of these Chinese companies are extra welfare for their executives at the cost of the investors.
Robustness Test
We deleted those samples that were not covered by the analysts. To guarantee the comparability of the results in models (1), (2), and (3), we used the same data. But this method of data processing casts another problem. Is there selection bias when the analysts chose their research subjects? We noticed that the variable, GROWTH_PRE, is not used in model (1). So we used the complete data before deletion to do the regression of www.ccsenet.org/ijef
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Comparing Table 3 with Table 5 , we find the significance and the number of all variables do not change at a high level, especially the variable STK_OPT. This means the selection bias of our data processing is not that large. But in the two-stage "treatment effects" model, we need the variable GROWTH_PRE, so we cannot see the impact of data deletion. In our future research, we will try to find other exogenous variables. And as time passes, more firms will have incentive plans and we will have more samples. The impact of the missing data will get weaker.
Conclusion
Many studies have proven that equity incentive plans can relieve the agency problem and improve firm performance. But most of these studies are based on data from the US stock market. The stock market in China has a history of less than 30 years and the first equity incentive plan was created only 10 years ago, so many regulatory ordinances need to be created. Additionally, most investors in China are individual investors, and usually, they cannot tell a good plan from a bad one. So the market mechanism cannot constrain the companies very well. In this situation, equity incentive plans become one way for the executives to seek managerial rent.
In this paper, we studied this issue with new logic. What is the role that incentive plans play in the growth of companies? Does the plan indeed promote the company's growth, or does the expected growth induce the company to come up with a plan? In this paper, we take analysts' predictions as the proxy variable of expected growth to test the real effects of equity incentive plans. When not considering the problem of endogeneity, the incentive plans do seem to have incentive effects and can improve firm performance. But after controlling endogeneity, those plans are no longer significant in promoting performance. In this way, these plans do not achieve their expected effects and become a kind of benefits transfer at the cost of investors.
